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a b s t r a c t
Scimitar syndrome is a rare congenital anomaly essentially requiring surgical management. Nonsurgical
interventional treatments are rarely possible and are associated with poor outcome. We report a case of
Scimitar syndromewith obstructed partial pulmonary venous conﬂuence, large patent ductus arteriosus,
and severepulmonary arteryhypertension,where a signiﬁcant decrease in thepulmonary arterypressure
was achieved by pulmonary venous stenting in combination with coiling of aberrant vascular supply to
the sequestered lung segment. However, the child succumbed to lower respiratory tract infection. To theulmonary hypertension
ulmonary venous obstruction
best of our knowledge, no such procedure in combination has been reported in the literature.
<Learning Objective: The percutaneous approach to deal with pulmonary hypertension in a case of
Scimitar syndrome is discussed. The outcome of this case suggests that interventional procedures such
as pulmonary venous stenting could be done as an emergent palliative treatment to relieve pulmonary
hypertension.>
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Scimitar syndrome is a rare congenital anomaly accounting for
bout 0.5% of all congenital heart diseases with poor outcome in
nfants. It is characterized by anomalous drainage of the right pul-
onary veins, lung sequestration with aberrant vascular supply,
nd lung hypoplasia. Nonsurgical treatments are rarely possible
nd are associated with poor outcome. We report a rare case
f an infant where signiﬁcant decrease in the pulmonary artery
ressures was achieved by interventional treatment, by stenting of
he obstructed pulmonary venous conﬂuence in combination with
oiling of aberrant vascular supply to the sequestered lung segment
ollowedbyductal ligation. Thechild showedmarked improvement
hereafter andwasdischarged ina stable conditiononhomeoxygen
herapy.
ase reportBaby G, a 6-month-old female infant was ﬁrst in birth order.
he was delivered by cesarean section at full-term with a birth
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weight of 2.5 kg. The child became symptomatic at 4months due to
respiratory distress. She was initially evaluated for chest infection
and was further referred to our center on suspicion of heart dis-
ease. The child was tachypneic and had congestive heart failure at
presentation. Shehad a saturationof 65%. Echocardiographic evalu-
ation showed partial anomalous pulmonary venous drainage of the
right upper and lower pulmonary veins and drainage into inferior
vena cava (IVC) with obstruction. At its site of conﬂuence with IVC,
there was amean peak gradient of 5mmHg and loss of phasic ﬂow.
There was a fossa ovalis atrial septal defect, 4mm with right to left
shunt. Patent ductus arteriosus (3.8mm)with bi-directional shunt-
ing and severe pulmonary artery hypertension were also present.
Thechildwas further evaluatedbyacomputed tomographyangiog-
raphy scanwhich showed localized stenosis of the right pulmonary
venous conﬂuence to IVCwith right lung hypoplasia and sequestra-
tion of the right posterobasal segment having separate supply from
aorta (Figs. 1–3). The child continued to have features of congestive
heart failure despite optimization of the decongestive therapy and
was thus taken up for the interventional procedure.
The child underwent stenting of the pulmonary venous conﬂu-
ence to IVCwith balloon-mountedGenesis stent (J&J Interventional
Systems Co., Warren, NJ, USA). The supply to the sequestered lung
segment from the descending aorta below the diaphragm was
coiled with a Gianturco coils (Cook Inc.) 0.038×4 cm×4mm. The
child was electively ventilated with slow and gradual weaning of
ventilatory settings in the postinterventional period. A decrease
served.
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sig. 1. Computed tomography scan of a case of Scimitar syndrome in sagittal view
howing the collateral from the descending aorta supplying the sequestered lung
egment.
n the pulmonary artery pressure was noted with a peak pres-
ure gradient of 48mmHg (against systemic pressure of 80mmHg),
lthough the pulmonary artery pressures continued to be on a
igher side, with features of volume overload (dilated left ventri-
le and hepatomegaly, despite optimizing decongestants), making
t difﬁcult to wean the child from the ventilator. Echocardiogra-
hy showed left to right shunt of patent ductus arteriosus with
ilated left ventricle. In view of the symptomatic status with large
atent ductus arteriosus, the patient was taken up for ductus liga-
ion. The child had a smooth postoperative course andwasweaned
ig. 2. Computed tomography scan of a case of Scimitar syndrome in axial view
howing hypoplastic right pulmonary artery with right lung hypoplasia.Fig. 3. Computed tomography scan of a case of Scimitar syndrome in coronal view
showing the large patent ductus arteriosus from the descending aorta.
successfully from the ventilator over a period of 12 days. Her
pulmonary artery pressure as estimated from tricuspid regurgi-
tation jet was 34mmHg (against systemic pressure of 88mmHg),
althoughpatent foramenovale continuedshunting right to leftwith
systemic desaturation (SpO2 =87% basal). However, 1 month later,
the child developed fever with sudden onset of respiratory distress
and died from respiratory tract infection.
Discussion
Scimitar syndrome is a rare association of congenital car-
diopulmonary anomalies with incidence of approximately 1–3 per
100,000 live births [1], consisting of a partial anomalous pulmonary
venous connection of the right lung to the IVC, right lung hypopla-
sia, dextroposition of the heart, and anomalous systemic arterial
supply to the right lung. First described in 1836, the term “Scim-
itar” was coined because of the radiographic appearance of the
anomalous vein, resembling a curved Turkish sword or scimitar
[2]. Intervention therapy is rarely described for this condition in
the English literature.
Infantile Scimitar syndrome, unlike the adult form, becomes
symptomatic soon after birth, as in our case. The course is often
complicated by severe pulmonary artery hypertension and car-
diac failure. Pulmonary hypertension is often recognized as the
cause of severe symptoms and poor outcome of Scimitar syndrome
during infancy [3,4]. Multiple factors responsible for pulmonary
hypertension include large left-to-right shunt via the anomalous
pulmonary vein, left-to-right shunt from the systemic arterial sup-
ply to the right lung, right lung hypoplasia with reduction of the
pulmonary vascular bed, pulmonary vein stenosis and obstruction,
other associated congenital cardiac malformations, and persistent
pulmonary hypertension. Thiswaswell seen in our case as after the
interventional procedure, the child continued to have pulmonary
hypertension because of the large shunt (left to right) through
ductus. Pulmonary venous stenosis is a well-known cause of pul-
monary hypertension in infants with Scimitar syndrome and was
present in our case too. An attempt to relieve the venous obstruc-
tion by pulmonary venous stenting has not been reported in the
English literature in such cases. Interventional procedures in the
literature primarily involve coiling or embolization of the arterial
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upply to the sequestered lung segment. We undertook coiling of
he sequestered lung segment anddecided toundertakepulmonary
enous stenting in view of the patient being unsuitable for sur-
ical intervention. We understood the fact that this would itself
ontribute to an increase in the left to right pretricuspid shunt-
ng, but was essential as X-ray features showedmarked pulmonary
enous obstructive changes in the right lung ﬁeld. The pulmonary
ressure dropped signiﬁcantly after stenting, evident by the left
o right shunting of the ductus. The child continued to have fea-
ures of congestive heart failure making it difﬁcult to wean her
ff the ventilator; thus she was taken up for off bypass ductus
igation.
It may be difﬁcult to determine which of these many factors
re responsible for the pulmonary hypertension in an individual
atient, so each factor should be considered and investigated. Mul-
iple factors as in our case might be simultaneously operative and
eed to be addressed individually. Management requires both sur-
ical and interventional procedures, besides good supportive care.
ne center reported the results of treatment of 56 symptomatic
nfants in a compilation of 3 large series of patients [5]. The patients
eceived a variety of medical and surgical treatments with an over-
ll mortality of 45% [6]. Early intervention may be warranted as in
ur case to control high pulmonary artery pressures. Interventional
[
[logy Cases 10 (2014) 48–50
procedures such as stenting of the obstructed pulmonary veinmay
be done as an emergent palliative treatment to relieve pulmonary
hypertension with good results. These may need to be further sup-
ported by surgical assistance such as ductus ligation as in our case
to decrease the pulmonary pressure.
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